Research intern joins EOC for summer
For 10 weeks this summer, 16 students from universities across the country will join the highly competitive Johns Hopkins Institute for Nanobiotechnology (INBT) Research Experience for Undergraduates (REU).
The internship is funded by the National Science Foundation (NSF) EOC researchers have shown that in healthy cells, a bundled "cap" of thread-like fi bers holds the cell's nucleus, its genetic storehouse, in its proper place. Understanding this cap's infl uence on cell and nuclear shape, the researchers say, could provide clues to the diagnosis and treatment of diseases such as cancer, muscular dystrophy and the age-accelerating condition known as progeria. "Under a microscope, the nucleus of a sick cell appears to bulge toward the top, while the nucleus of a healthy cell appears as a fl att ened disk that clings to the base," said principal investigator Denis Wirtz. "If we can fi gure out how and why this shape-changing occurs, we may learn how to detect, treat or perhaps even prevent some serious medical disorders."
http://inbt.jhu.edu/cells-cap-ofbundled-fibers-could-yield-clues-todisease/2009/12/02
Video http: //inbt.jhu.edu/a-perinuclearactin-cap-regulates-shape/2009/12/17 CURRENT RESEARCH
PS-OC News
EOC is a National Cancer Institute Physical Sciences-Oncology Center (PS-OC) taking a nontraditional approach to cancer research by studying the physical laws and principles of cancer metastasis.
rapid and inevitable re-emergence of resistance of cancer cells" (and) "that modern techniques of physical probes, genomics, proteomics and nanotechnology will allow us to analyze the evolutionary path of these emergent resistant cells." htt p: //inbt.jhu.edu/princeton-physicist-to-discuss-physics-ofcancer-cell-resistance/2010/02/01 First annual NCI physical sciencesoncology center investigators' meeting held
The First Annual Physical Sciences-Oncology Centers Network Investigators' Meeting was held April 5-7, at the National Harbor in Washington, D.C. Johns Hopkins Engineering in Oncology Center director Denis Wirtz, professor of chemical and biomolecular engineering, presented a tutorial on particle tracking, presented a talk on mechanobiology, and chaired a panel discussion on cancer cell mechanics.
In addition, several researchers affi liated with the EOC were awarded Young Investigators Trans-Network Project Awards. Wirtz's doctoral student Christopher Hale, working with Bryan Smith of Stanford University, was recognized for the poster presentation "Tracking the Mechan-
INTRODUCING THE JOHNS HOPKINS ENGINEERING IN ONCOLOGY CENTER CONTINUED
Gregg L. Semenza, C. Michael Armstrong Professor in Medicine and founding director of the School of Medicine's Institute for Cell Engineering vascular program, serves as EOC's associate director. Semenza and Sharon Gerecht, assistant professor of chemical and biomolecular engineering, lead a research projects analyzing the makeup and physical properties of extracellular matrix, the 3D scaff old in which cells live. "Normal cells live in a fl exible scaff old, but cancer cells create a rigid scaff old that they climb through to invade normal tissue," Semenza said. "We study how this change occurs and how it is aff ected by the oxygen levels to which cancer cells are exposed."
Wirtz and Greg D. Longmore, a cancer cell biologist at Washington University in St. Louis lead a project to study the physical basis for cancer cell adhesion and de-adhesion and how it increases the chance that cancer cells will break free, move into the bloodstream and migrate to other tissues. Konstantinos Konstantopoulos, professor and chair of the Whiting School's Department of Chemical and Biomolecular Engineering, and Martin L. Pomper, who holds appointments in the School of Medicine's Department of Radiology and the Kimmel Cancer Center lead the center's third project team to investigate fl uid mechanical forces at diff erent oxygen tension microenvironments on tumor cell signaling, adhesion and migration.
Other Hopkins researchers partnering with EOC are Sean X. Sun, associate professor, Mechanical Engineering, and two faculty members from Biomedical Engineering: Kevin Yarema, associate professor, and Aleksander S. Popel, professor. Along with Longmore, researchers from other institutions include computational biophysicist Timothy C. Elston at University of North Carolina, Chapel Hill; experimental biophysicist Yiider Tseng at University of Florida; and computational biophysicist Charles W. Wolgemuth at University of Connecticut.
htt p://inbt.jhu.edu/new-engineering-in-oncology-center-will-probe-forces-that-cause-cancer-to-spread/2009/10/27
Princeton's Austin discusses physics of cancer cell resistance
The fact that cancer cells frequently re-emerge aft er initial therapeutic att empts has dogged the eff orts of oncologists to save patients' lives for decades. According to Princeton physicist, Robert H. Austin, cancer cell resistance is primarily a biological reaction to stress and "one of the great unsolved, and deadly, problems in oncology."
On Thursday, February 4, Austin presented the talk, "The Physics of Cancer," during a 3 p.m. joint colloquium hosted by Johns Hopkins University departments of Physics and Astronomy and Biophysics in the Schafl er auditorium of the Bloomberg Center on the Homewood campus.
Austin is principal investigator for Princeton's Physical Science-Oncology Center and a trans-network partner with Johns Hopkins Engineering in Oncology Center, both of which are National Cancer Institute funded organizations.
Austin addressed the general principles of physics, ecology, and biology and why recurrence of resistant cancer cells seems to be a universal phenomenon in cancer. He says that "evolution in small, stressed habitats is key to the
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A distinctive role for focal adhesion proteins in threedimensional cell motility
Focal adhesions are large multi-protein assemblies that form at the basal surface of cells on planar dishes, and that mediate cell signaling, force transduction and adhesion. Although much is known about focal adhesion components in two-dimensional (2D) systems, their role in migrating cells in a more physiological three-dimensional (3D) matrix is largely unknown. The Wirtz group's study demonstrates for the first time that the mechanism of cell motility inside a 3D matrix is fundamentally different from what is found on conventional flat substrates, qualitatively and quantitatively. One implication is that high-throughput screening of drugs that against cell migration (relevant to cancer metastasis) on flat substrates are, at best, misleading. This study identified possible targets to dramatically slow down cell invasion in a matrix.
By Stephanie I. Fraley, Yunfeng Feng, Ranjini Krishnamurthy, DongHwee Kim, Alfredo Celedon, Gregory D. Longmore and Denis Wirtz. Nature Cell Biology (May 16, 2010); http://www.nature.com/ncb/journal/v12/n6/full/ ncb2062.html A mechanical model of actin stress fiber formation and substrate elasticity sensing in adherent cells 
Functional surfaces for high-resolution analysis of cancer cell interactions on exogenous hyaluronic acid
Hyaluronic acid (HA) is distributed throughout the extracellular matrix, the scaffold upon which cells grow, and is known to facilitate tumor progression by enhancing invasion, growth, and angiogenesis. Sharon Gerecht's group used a new approach to study cell interactions with HApresenting regions on a surface. They also demonstrated that cell adhesion is inhibited by blocking of HA receptor, CD44. Their approach allows highresolution analysis of cancer cell attachment, growth, and migration on exogenous native HA.
By Laura E. Gregg Semenza, associate director of Johns Hopkins Engineering in Oncology Center (EOC), has been named among seven 2010 winners of Canada's international prize for medical research-the Canada Gairdner Award. The award is among the most prestigious for medical research and comes with a $100,000 cash prize.
htt p: //inbt.jhu.edu/eoc-leader-greggsemenza-wins-canada-gairdneraward/2010/04/19 
